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SUMMARY
This report is concerned with progress from August 1995 to June 1996 in
PHASE I of the programme. Measurements are reported of the concentration of
selected pesticides: isoproturon (PU), trifluralin, flutriafol and propiconazol,
associated with suspended solids and dissolved in drainage water during storm events
in 1994/95 and initial results from storm events in 1995/96. The mineral and particle-
size analysis of the sediments collected in the autumn/winter of 1994/95, which were
previously analysed for pesticides, are also reported in detail. Regression analysis of
the results indicates some correlation between the various size fractions and mineral
components and the pesticide concentrations in the wholelsediment.
1.0 OBJECTIVES
To determine which soil/sediment components are most active in the transport of
pesticides applied to agricultural catchments and how these components are likely to
vary in different soil types. In addition, the results will lead to a better understanding of
the role of buffer zones in the control of pesticide runoff.
2M INTRODUCTION
This report is concerned with progress from August 1995 to June 1996 in PHASE I of
the programme. Measurements are reported of the concentration of selected pesticides:
isoproturon (IPU), trifluralin, flutriafol and propiconazol (1 &2), associated with
suspended solids and dissolved in drainage water during storm events. The main
objective of the research is the investigation of the relationships between the
concentration of the compounds associated with the suspended solids, the distribution
coefficients and sediment properties including their mineralogy and particle-size
distributions. Initial results are included of the pesticide concentrations in waters and
sediments sampled in storm events during last winter (1995/96). All samples and their
codes were supplied by ADAS.
3.0 MINERAL AND PARTICLE-SIZE ANALYSIS
Following the isolation of suspended solids, soxhlet extraction and analysis of the
extracts by GC/MS, the samples collected during the autumn/winter 1994/95 were
subject to mineralogical (X-ray diffraction) and particle-size analysis (laser
granulometry) at PRIS (Postgraduate Research Institute for Sedimentology, University
of Reading). The results from the mineralogical analysis are shown in Table 1 and the
particle-size distributions are submitted in Appendix 1.
3.1 Mineral Analysis
41 samples were analysed for a range of mineral components listed in Table 1. Some
samples were too small to be separated from the filter pads and so were not included in
the analysis. Only the samples with codes: BRN, FS and NAP contained appreciable
calcite. All the samples contained expandable clays (including montmorillonite) and
mica (containing illite). The highest concentrations of kaolinite were found in samples
coded LLf I. Siderite (FeCO3) was also found in some samples, probably as a results of
the resuspension of anoxic materials during transit. This mineral has been found in
anoxic stream sediments. No attempt has yet been made to relate the mineral
composition to the storm hydrographs or sources within the catchments.
The results have been analysed for correlations between the IQ's (calculated in
the last report), the amount of pesticide associated with the suspended solids and the
various mineral components. The data are summarised in Table 2 and the best
correlations are illustrated in Figure 1. The corresponding regression equations are
listed in Table 3. As shown, the best correlations are obtained between the IQ's
(rather than the amount of pesticide associated with the suspended solids) and
particular mineral components in sediment. Poor correlations are observed with the
quartz content (likely to be the predominant mineral in the coarser fraction) with
generally better relationships with the finer clay fractions such as the expandable clays
mica and kaolinite. It is possible that propiconazol interacts with the interlayers of the
expandable clay whereas trifluralin adsorbs on the edge-sites of kaolinite. The
regression of mica with flutriafol indicates a IQ =0 with about 25 % mica in the
sample whereas the other correlations indicate Kd's closer to zero when none of the
mineral component is present. Combining the clay fractions, e.g. expandable
clays+mica+kaolinite, does not produce better correlations than those found with the
individual components essentially because very low EQ's were measured in some
samples containing over 60 % of these clays.
3.2 Particle-size Analysis
Information on the particle-size distributions of the sediments in the size range of 0.1
to 1000 gm are tabulated in Appendix I. The sediments were dispersed in Calgon and
ultrasonicated during the processing to ensure only the primary particles were
measured. The original particle structures and degree of aggregation of the sediment in
the field is unknown. The compactation during filtration and subsequent solvent
extraction of the sediment, is likely to have destroyed the aggregate structure and thus
particle-size distribution of suspended solids in the original samples. However, the
size-distributions shown in the Appendix 1 are a fundamental property of the
suspension which is independent of the aggregate structure.
The results are also summarised in Fig. 2 in terms of the size groups: clay (< 2
gm ), silt (2-63 jtm) and sand (63-900 gm ). Silt is the major size-fraction in all the
samples with most containing between 10 and 20 % (by volume) of the smaller clay
component. As shown, the sand fraction is a relatively minor component (< 5% ).
These results are in contrast with river bed-sediments which generally contain mineral
components dominated by the sand size-fraction. In contrast to the other sediments,
both the FS samples which were analysed contained similar volumes of the silt and clay
fractions.
The correlations between the various size-fractions and the amount of pesticide
associated with the suspended solids or are shown in Table 4 and 5 respectively.
Generally, the best correlations were found for the IQ's, especially for IPU and
trifluralin with the clay fraction as well as flutriafol and propiconazol with the sand
fraction. The silt fraction shows poor correlations with all the pesticide IQ values. All
the regression relationships listed in Tables 4 and 5 are illustrated in Appendix 2.
4.0 CONTRIBUTIONOF SUSPENDEDSOLIDS TO THE TRANSPORT OF
THE SELECTED PESTICIDES.
Assuming a linear sorption isotherm, the percentage of the pesticides transported in
association with suspended solids is given by:
% transport of pesticides with suspended solids= 100. /Q. SS/(Kd. SS + 106) Ell
where SS is the suspended solids concentration (mg/1) and 1C4,the distribution
coefficient in 1/kg.The experimental data from the 1994/95 sampling are shown in Fig
3 for the four pesticides which were considered. Figure 4 shows the data for trifluralin
in more detail with the optimised value of ICA( by numerical optimisation to obtain the
minimum least-squares deviation between the calculated results from eqn.(1) and the
observed data). The results show the low transport of the IPU and flutriafol with
suspended solids (<10 %). In contrast, both trifluralin and propiconazol are associated
with solids so that for trifluralin, at high values of suspended solids, the majority of the
compounds is transported in suspension. The deviations from the form of eqtn.( I)
indicate the variability in 1Q'5 associated with the different composition and mineralogy
of the solids. The results from the more detailed analysis of the 1995/96 data will help
in the further understanding of the important factors controlling the variability in the
distribution coefficients for these sediments.
5.0RESULTSFROM THE SUSPENDEDSOLIDS MEASUREMENTSAND
PESTICIDEANALYSISOF THE 1995/96STORM SAMPLES.
Some effort was made to investigate methods to reduce the length of the extraction
and filtration procedure of the suspended solids intended for pesticide analysis. This
involved centrifugation of suspended solids prior to filtration. However this proved
inappropriate for trifluralin because of its loss during processing, caused by the
sorption to the container. Hence, the method of separation and extraction remained
essentially unchanged from the previous analysis for the 1994/95 samples. The only
modification was that the filter pads were not pre-equilibrated with the sample prior to
filtration.
The results of measurements of the suspended solids are listed in Appendix 3.
The analysis of the water and sediments for the third event (1995/96) are also shown in
the Appendix 3 together with the calculated distribution coefficients, IQ. These results
will be examined in detail once the remaining batches from the 1995/96 storm sampling
have been analysed. The first event is currently being analysed on GC/MS and the
second event samples have been extracted and concentrated but have not yet been
analysed by GC/MS. Once the pesticide results are available, the mineralogy and
particle-size distributions will be determined by PIUS (University of Reading). It is
however clear that insufficient sediment is available for some samples to permit
separation from the filter pads and if possible, these will have to be analysed in-situ.
TABLE 1. Mineral analysis of 1994195 samples Composition corrected mass, %
Sample Expandable Mica Kaolinite Chlorite Quartz K-feld Plag Feld Calcite Siderite Haematite
BRNI 189 7 14 6 1 27 0 0 44 0 1
FS3 407 33 24 13 3 12 1 2 10 0 2
FS4 408 29 24 14 2 12 1 2 15 0 1
F55 409 26 21 13 0 18 1 1 19 0 1
Fx 1006 34 31 6 8 17 0 2 0 0 2
Fxd 1248 23 34 5 9 22 1 2 1 1 2
Fxd 1252 33 36 5 9 12 1 1 0 0 3
Fxd 1254 37 34 8 4 10 0 2 0


5
Fxd 1331 33 33 5 8 19 1



2
Fxd 1337 46 31 4 7 6 0


0 0 5
113S1271 13 36 5 10 26 1 5 1 1 2
/BS 1275 23 34 4 9 22 1 3 1 1 2
113S1351 26 33 5 8 22 0 3 0 0 3
IBS 1354 15 35 4 9 29 1 3 I 1 2
OS 1356 27 31 5 9 23 0 2 0 0 3
LLd 1025 24 35 9 8 19 0 2 0 0 3
LLd 1028 34 31 8 6 13 0 2 0 0 6
LU 1319 28 28 7 6 24 0 2 0 0 5
LLd 1321 34 31 7 7 15 0 2 0 0 4
LLd 1323 39 28 7 6 12 0 2 0 0 6
LLd 465 27 32 9 8 16 0 3 0 0 5
LLd 468 21 32 10 9 24 0 2 0 0 2
LLd 473 32 36 8 8 8 o 2 0 0 6
LLd 476 34 34 8 7 10 0 2 0 0 5
LU 478 37 33 6 7 9 0 2 0 0 6
LLf1 1049 28 28 10 8 23 0 2 I 0 2
LLI1 1050 17 32 12 9 23 I 2 0 I 3
LLI1 1051 19 30 14 8 21 I 2 I 1 3
LLI1 1052 22 33 12 9 18 I 2 0 I 2
LLII 1053 19 31 12 9 23 1 2 0 0 3
LLII 1054 19 33 13 8 20 I 2 0 1 3
LLII 1289 12 35 12 10 26 1 2 0 0 2
LLI1 1291 16 32 12 9 26 0 2 0 1 2
LLII 1293 19 27 14 8 25 1 3 0 1 2
LLI1 1297 10 33 12 8 27 I 4 2 1 2
Mff1 961 27 29 6 8 23 1 2 0 1 3
Mfs 1277 17 36 5 9 25 0 2 I 1 4
Mfs 1279 8 40 4 8 35 0 3 0 0 2
Mfs 1281 18 44 0 10 23 0 2 0 0 3
NAN 230 29 20 15 0 12 1 1 21 0 I
NAP2 366 29 20 16 0 12 1 I 19 0 2
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Table3. Regression equations for the relationships between the Kd's and the mineral
componentsshown in Fig. I. IQ in units of I/kg and composition in mass %.
Equation:1Cd=m*(%mineral)-Fc
clay pesticide slope, m intercept, c R2
expandable propiconazol 1.36 -6.90 0.17
haematite propiconazol 10.39 -3.59 0.32
kaolinite trifluralin 21.55 66.48 0.27
mica flutriafol 5.09 -126.65 0.21
calcite isoproturon 1.63 13.71 0.15
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APPENDIX 1
tocit.o_tcrot La rtzmucieoize Atuasysis
a.41* 4311 apt non
malf.001
flu narno:
Sample ID:
Operator
Comments:
Start time:
Pump Speed:
Obscuration:
Optical model:
LS 130
Software:
mArr.00f
LLB 468
DMT
MAFF PROJECT : PL0513
DISPERSED IN CALGON
9:46 29 Apr 1996
48
9%
Fraunhofer
Fluid module
1.50
Group ID: 1.1AFF
Run number: Z
Run length: 60 Seconds
Firmware:
-Volume-%
Diff.
Cum. <
0.2 0.4 1 2 4 6 10 20 40 60 100 200 400
Particle Diameter (urn)
Volume Statistics (Arithmetic)
Calculations from 0.10 um to 900.00 urn
Volume100.0%
maff.S01
Mean: 15.19 um 95% Conf. Limits: 4.497-25.88 urnMedian: 6.810 urn Std. Dev.: 54.56 urnMean/Median Ratio: 2.228 Variance: 2976 urn2Mode: 9.065 urn Coef. Var.: 359.2%


Skewness:11.18 Right skewed


Kurtosis:1313.5 Leptokurtic
96 > 5.000 16.00 50.00 84.00 95.00Size um 34.66 17.51 6.810 2.144 0.697
	 100
BO
60
40
20
0
1000
maff.902
le name:
3mnIe
in Om.:
)r._.nents:
a ime:
I F I Speed:
L)scuration:
it il model:
; 0
 ftware:
MAFF.902
LLF1 1049
DMT
MAFF PROJECT :1310513
DISPERSED IN CALGON
9:58 29 Apr 1996
48
11%
Fraunhofer
Fluid module
1.50
Group ID: MAFF
Run number: 3
Run length: 60 Seconds
Firmware: 1.3 1.8
Volume %
L
4 6 10 20 40 60 100 200 400
Particle Diameter (um)
4 Diff.
Cum. <
	r 100
- 80
- 60
- 40
- 20
Volume Statistics (Arithmetic) maff.S02
atlons from 0.10 um to 900.00 um
100.0%
an: 8.045 um
di 1: 5.136 urn
a..,Median Ratio: 1.566
de: 7.556 um
95% Conf. Limits:
Std. Dev.:
Variance:-
Cod. Var.:
Skewness:
Kurtosis:
4.943-11.15 um
15.83 urn
250.5 urn2
196.7%
9.167 Ri_ghtskewed
103.4 Leptokurtic
5.000 16.00 50.00 84.00 95.00
;i•cc. UM 19.06 11.42 5.136 1.661 0.515
..• •• • avidErsrce
maff.903
nme: MAFF.903 Group ID: MAFF
le ID: LLF1 1050 Run number: 4
tor: DMT
lents: MAFF PROJECT : P10513
DISPERSED IN CALGON
irne: 10:17 29 Apr 1996 Run length: GOSecondsSpeed: 48
Iration: 11%
I model: Fraunhofer
Fluid module
ire: 1.50 Firmware: 1.3 1.8
0.2 0 4 1 4 6 10 20 40 60 100 200 400 1000
Particle Diameter (um)
Volume Statistics (Arithmetic] maff.903
Volume %
I. assn._
100
80
60
—40
—2000116
95% Conf. Limits:
Std. Dev.:
Variance: 380.7 urn2
Coef. Var.: 222.2%
-Skewness: TA TfillIgbl skewed
Kurtosis: 73.31 Leptokurtic
lions from 0.10 urn to 900.00 urn
100.0%
8.782 urn
4.943 urn
Aedian Ratio: 1.777
7.556 urn
4.957-12.61 urn
1_9.51 urn
5.000 16.00 50.00 84.00 95.00UM 21.44 11.59 4.943 1.492 0.494
tt•:. • t•--
maff.904
File name---
Sample ID:
Operator:
Comments:
Start time:
Pump Speed:
Obscuration:
Optical model:
LS 130
Software:
MAFF.904
LLF1 1051
DMT
MAFF PROJECT : PL0513
DISPERSED IN CALGON
10:27 29 Apr 1996
48
11%
Fraunhofer
Fluid module
1.50
Group ID: MAFF
Run number: 5
Run length: 60 Seconds
Firmware:
Volume %
0.2 0.4 1 2 4 6 10 20 40 60 100 200 400
Particle Diameter (urn)
Volume Statistics [Arithmetic)
Calculations from 0.10 um to 900.00 urn
Volume100.0%
matLSO4
Mean: 10.49 urn 95% Conf. Limits: 5.713-15.26 um
Median: 5.606 um Std. Dev.: 24.36 urn
Mean/Median Ratio: 1.871 Variance: 593.5 um2Mode: 8.276 um Coef. Var.: 232.3%


Skewness:9.399 Right skewed


Kurtosis:109.9 Leptokurtic
96 > 5.000 16.00 50.00 84.00 95.00
Size urn 29.45 14.17 5.606 1.677 0.530
DM.
Cum. < —
100
–
60
40
20
1,•••72•17VII
maff.$05
name
nple ID:
:rater
nments:
rt time:
op Speed:
curation:
'cal model:
I 30
ware:
MAFF.906 Group ID: MAFF
LLF1 1057 Run number:
DMT
MAFF PROJECT : P1.0513
DISPERSED IN CALGON
10:37 29 Apr 1996 Run length: 60 Seconds
48
11%
Fraunhofer
Fluid module
1.50 Firmware: 1.3 1.8
100
80
—60
—40
—20
0
1000
4 Vo ume %
1 —
0.2 0 4 2 4 6 10 20 40 60 100 200 400
Particle Diameter (um]
nun
Cum. <
3 —
2 —
Volume Statistics (Arithmetic) maff.S05
datIons from 0.10 urn to 900.00 urn
I C
an:
c/Median Ratio:
100.0%
15.40 um
6.251 um
2.463
9.065 urn
95% Conf. Limits: 2.982-27.82 urn
Std. Dev.: 63.35 urn
__Variance: 4014 um2
Coef. Var.: 411.4%
Skewness: 10.22 Right skewed
--Kw4eals: 11tAtepttrkartic
5.000 16.00 50.00 84.00 95.00
C UM 29.67 15.13 6.251 1.877 0.550
COULTERR LS Particle Size Analysis 10:52 29 Apr 1996
maff.S06
File name:
Sample ID:
Operator-
Comments:
Start time:
Pump Speed:
Obscuration:
Optical model:
LS 130
Software:
MAFF.S06
LLF1 1053
DM
MAFF PROJECT : P10513
DISPERSED IN CALGON
1050 29-Apr-19g6
48
12%
Fraunhofer
Fluid module
1.50
Group ID: MAFF
Run number 7
Run length:
Firmware:
60 Seconds
1.3 1.8
Volume %
100
80
60
40
20
Diff.
Curn. <
V 3-
0
-rn
	 o
10000.2 0.4 1 2 4 6 10 20 40 60 100 200 400
Particle Diameter (urn)
Volume Statistics (Arithmetic]
Calculations from 0.10 um to 900.00 um
Volume100.0%
matf.906
Mean: 10.23 um 95% Conf. Limits: 4.507-15.96 um
Median: 5.412 urn Std. Dev.: 29.22 um
Mean/Median Ratio: 1.091 Variance: 854.1 um2Mode: 8.276 um Coef. Var.: 285.5%


Skewness:11.91 Right skewed


Kurtosis:185.6 Leptokurtic
% > 5.000 16.00 50.00 84.00 95.00
Sizc urn 24.35 12.01 5.412 1.631 0.510
...
mai-1907
1
s :
ecd:
on:
o del:
MAFF.907 Group ID: MAFF
LLA 1014 nun number 0
DMT
MAFF PROJECT : P10513
DISPERSED IN CALGON
10:59 29 Apr 1996 Run length:
48
11%
Fraunhofer
Fluld module
1.50 Firmware:
60 Seconds
1.3 1.8
ons from 0.10 urn to 900.00 urn
edian Ratio:
100.0%
11.52 um
5.550 urn
2.075
-41196-tim
95% Conf. Limits:
Std. Dev.:
Variance:
oef.-Var:
Skewness:13.05
Kurtosis:221.6
4.432-18.60 um
36.15 Um
1307 urn2
11-3:9%
Right skewed
Leptokurtic
5.000 16.00 50.00 84.00 95.00
m 29.39 14.08 5.550 1.605 0.507
	
100
80
60
40
20
Volume Statistics (Arithmetic) maff.S07
0.2 0.4 1 2 4 6 10 20 40 60 100 200 400
Particle Diameter (urn)
Va urne %
Diff.
Cum. <
fatruLtertR Lb naurese /Act AutuyaIs 11.613 da Ain no
maff.908
File name:
Sample ID:
Operator
Comments:
Start time:
Pump Speed:
Obscuration:
Optical model:
LS 130
Software:
MAFF.908 Group ID: MAFF
M1T1 961 Run number: 9
DMT
MAFF PROJECT : PL0513
DISPERSED IN CALGON
11:23 29 Apr 1996 Run length: 61 Seconds
48
9%
Fraunhofer
Fluid module
1.50 Firmware: 1.3 1.8
Volume %
Diff.
Cum. <
0.2 0 4 1 2 4 6 10 20 40 60 100 200 400
Particle Diameter (um]
100
80
60
40
20
0
1000
4
V 3 -
o
2 -
m
1
Volume Statistics (Arithmetic]
Calculations from 0.10 um to 900.00 um
Volume100.0%
maff.908
Mean: 9.381 um 95% Conf. Limits: 5.288-13.47 um
Median: 4.859 um Std. Dev.: 20.88 urn
Mean/Median Ratio: 1.931 Variance: 436.1 urn2
Mode: 5.249 um Coef. Var.: 222.6%


Skewness:7.483 Right skewed


Kurtosis:67.10 Leptokurtic
% > 5.000 16.00 50.00 84.00 95.00
Size um 26.51 12.29 4.859 1.402 0.486
RR LS Particle Size Analysis 11:35 29 Apr 1996
maff.909
me:
: ID:
ar:
:nts:
ne:
;peed:
ation:
model:
c:
MAFF.$09 Group ID: MAFF
Lill 1289 Run number: 10
DMT
MAFT PROJECT : P10513
DISPERSED IN CALGON
11:33 29 Apr 1996 Run length:
48
11%
Fraunhofer
Fluid module
1.50 Firmware:
60 Seconds
1.3 1.8
Volume %
Diff.
Cum. <
0.2 0.4 1 2 4 6 10 20 40 60 100 200 400
Particle Diameter-Wm)
100
80
—60
40
—20
0
1000
Volume Statistics (Arithmetici maff.$09
tions from 0.10 urn to 900.00 um
ledian Ratio:
100.0%



11.80 urn 95% Conf. Limits: 3.083-20.51 urn
5.962 um Std. Dev.: 44.47 urn
1.979 Variance:


1977 urn2
9.065 urn Coef. Var.:


376.9%


Skewness: 12.93 Right skewed


Kurtosis: 192.4 Leptokurtic
5.000 16.00 50.00 84.00 95.00
urn 23.05 13.05 5.962 2.051 0.612
maff.s10
Eile name:
sample ID:
Operator:
Comments:
Start time:
Pump Speed:
Obscuration:
Optical model:
LS 130
Software:
MAFF.910
LLI1 1791
DMT
MAFF PROJEcT : PL0513
DISPERSED IN CALGON
11:41 29 Apr 1996
48
11%
Fraunhofer
Fluid module
1.50
Group ID: MAFF
Run number: 11
Run length:
Firmware:
61 Seconds
1.3 1.8
0.2 0.4 1 4 6 10 20 40 60 100 200 400 1000
Particle Diameter (urn)
Volume Statistics (Arithmetic) maff.S10
Calculations from 0.10 urn to 900.00 um
Volume %
4
V 3 fit-r
100
- 80
- 60
- 40
- 20
Diff.
Cum. < —
Volume
Mean:
Median:
Mean/Median Ratio:
Mode:
100.0%
11.65 urn
5.617 urn
2.074
8.276 um
95% Conf. Limits:
Std. Dev.:
Variance:
Cod. Var.:
Skewness: 10.63
Kurtosis: 125.2
3.768-19.54 um
40.22 urn
1618 um2
345.2%
Right skewed
Leptokurtic
% > 5.000 16.00 50.00 84.00 95.00
Size urn 24.63 12.93 5.617 1.055 0.581
maff.911
Eric: MAFF.$11 1 Group ID: MAFF
ID: 1111 tzestizq3) Hun number: 17
Jr. DMT
nts: MAFF PROJECT : PL0513
DISPERSED IN CALGON
ne: 11:51 29 Apr 1996 Run length: 61 Seconds
AO
90
ation.10%
model:Fraunhoter
Fluid module
e: 1.50 Firmware:1.3 1.8
Vo ume %
	 1008
-
60
40
20
0
Diff.
Cum. <
0.2 0.4 1 2 4 6 10 20 40 60 100 200 400 1000
Particle Diameter (urn!
Volume Statistics [Arithmetic] maff.S11
Ions from 0.10 urn to 900.00 urn
95% Conf. Limits: 3.514-19.01 urn
Std. Dev.: 39.54 um
Variance: 1563 urn2
Coef. Var.: 351.0%
Skewness: 10.60 Right skewed
Kurtosis: 125.9 Leptokurtic
edian Ratio:
100.0%
11.26 urn
5.254 urn
2.144
8.276 um


-58843 16tfl 513:80 -44:88 -95:06
tifil 23.51 12.42 5.254 1.628 0.523
nele
4.1a1UL1-EttR Là 1111111CIC OICt. analysis 4 41.14D 4111 Apt 4 HBO
_
maff.S12
rile name:
;ample ID:
Operator.
Comments:
itart time:
Pump Speed:
Thscuration:
/ptical model:
LS 130
loftware:

MAFF.$12 Group ID: MAFF
LI11 1297 Run number: 13
DMT
MAFF PROJECT : PL0513
DISPERSED IN CALGON
12:03 29 Apr 1996 Run length: 61 Seconds
48
11%
Fraunhofer
Fluld module
1.50 Firmware:
4
V 3
2
1
0
Volume 94"


_




III


DM.


Cum.<
2.41001
EE IffilillsknominalaMMMMMiss111111111•101Inal






I I • I
4 6 10 20 40 60 100 200 400 1000
Particle Diameter (um)
100
80
60
40
20
0
0.2 0.4 1 2
Volume Statistics (Arithmetic) rnaff.S12
alculatlons from 0.10 um to 900.00 urn
Volume
lean:
Mean/Median Ratio:
lode:
100.0%



10.58 um 95% Conf. Limits: 6.817-14.34 um
6.579 um Std. Dev.: 19.18 urn
1.608 Variance:


367.8 um2
9.929 um Coef. Var.:


181.3%


Skewness: 8.496 Right skewed


Kurtosis: 96.69 Leptokurtic
% > 5.000 16.00 50.00 84.00
Size urn 28.46 15.40 6.579 2.040
95.00
0.611
inme:
tIe ID:
dor:
:tents:
time:
Speed:
IiratIon:
al model:
are:
MAFF.$13 Group ID: MAFF
.113s1271 Run number: 14DMT
MAFF PROJECT : PLI3513
DISPERSED IN CALGON
12:12 29 Apr 1996 Run length:
48
9%
Fraunhofer
Fluid module
1.50 Firmware:
60 Seconds
1.3 1.8
0.2 0.4 1 2 4 6 10 20 40 60 100 200 400 1000
Particle Diameter (um)
Volume Statistics (Arithmetic( maff.913
wons from 0.10 urn to 900.00 urn
Volume %4
3 —
2 —
100
—80
—60
—40
—20
Diff.
Curn. <
Aedian Ratio:
100.0%



17.11 um 95% Conf. Limits: 5.098-29.13 um
6.192 urn Std. Dev.: 61.30 urn
2.764 Variance:


3758 urn28.276 um Coef. Var.:


358.2%


Skewness: -9334 Right skewed


Kurtosis: 106.5 Leptokurtic


-5:868 "Mee 50110 •-1T11:110 -1S-.1711
um 44.02 18.20 6.192 1.856 0.617
btan.-i-ertR Là mantic bite muotyuis „16.aday( nal
41
File name:
Sample ID:
Operator:
Comments:
Start time:
Pump Speed:
Obscuration:
Optical model:
LS 130
Software:
MAFF.S14
JBs 1Z75
DMT
MAFF PROJECT : PL0513
DISPERSED IN CALGON
12:21 29 Apr 1996
48
10%
Fraunhofer
Fluid module
1.50
maff;91-4
Group ID: MAFF
Run number 15
Run length: 61 Seconds
Firmware:
4-
V 3 -
o
2 -
m
DIff.
Cum. <
....1011111 1111116111111
40
80
60
20
0.2 0.4 1 4 6 10 20 40 60 100 200 400 1000
Particle Diameter (um)
Volume Statistics (Arithmetic)
Calculations from 0.10 urn to 900.00 um
maff.$14
Volume
Mean:
Median:
Mean/Median Ratio:
Mode:
100.0%
16.21 urn
7.752 um
2.092
9.929 um
95% Conf. Limits:
Std. Dev.:
Variance:
Coef. Var.:
Skewness: 6.569
Kurtosis: 56.55
9.706-22.72 um
33.20 urn
1102 um2
204.8%
Right skewed
Leptokurtic
%
Size urn
5.000
52.10
16.00
22.98
50.0084.00
7.7522.315
95.00
0.681
rnaffS1 5
time:
iic
itor:
nents:
time:
Speed:
uration:
al model:
30
rare:
MAFF.S1S
Jfis 1354 (iLSI-)
DMT
MAFF PROJECT : PL0513
DISPERSED IN CALGON
12:33 29 Apr 1996
48
11%
Fraunhofer
Fluid module
1.50
Group ID: MAFF
Run number: l b
Run length: 60 Seconds
Firmware: 1.3 1.8
4
3
2 -
1 -
ill
0.2 0.4 1 4 6 10 20 40 60 100 200 4
00
Particle Diameter (um(
Volume Statistics (Arithmetic)
ulatlons from 0.10 urn to 900.00 urn
maff.S15
1000
Volume %
Diff.
Cum. < —
100
- 80
- 60
40
20
!me
lian:
:in/Median Ratio:
100.0%
15.89 urn
6.681 urn
2.378
-9.065 urn
95% Conf. Limits:
Std. Dev.:
Variance:
Coef.
Skewness: 5.918
Kurtosis: 45.61
9.493-22.28 urn
32.62 urn
1064 urn2
205.3%
Right skewed
Leptokurtic
> 5.000 16.00 50.00
/izc urn 55.94 23.74 6.601
84.00
1.751
95.00
0.540
La natucie auaLysis
maff.S16
File name:
Sample ID:
Operator
Comments:
Start time:
Pump Speed:
Obscuration:
Optical model:
LS 130
Software:
MAFF.$16
FXr11248
DMT
MAFF PROJECT : PL0513
DISPERSED IN CALGON
12:41 29 Apr 1996
48
12%
Fraunhofer
Fluid module
1.50
Group ID: MAFF
Run number: 17
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